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DRAFT CCSDS RECOMMENDATIONS FOR RADIO FREQUENCY AND MODULATION SYSTEMS I

Earth Stations and Spacecraft

243 SUBCARRIERS IN LOW BIT RATE RESIDUAL CARRIER TELEMETRY
SYSTEMS

The CCSDS,
considering

(a) that at low bit rates, interaction between data sidebands and the residual RF carrier causes a
performance degradation;

(b) that subcarrier modulation schemes eliminate interaction between data sidebands and the residual

subcarriers.
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DRAFT CCSDS RECOMMENDATIONS FOR RADIO FREQUENCY AND MODULATION SYSTEMS I

Earth Stations and Spacecraft

2.4.8 MAXIMUM PERMISSIBLE SYMBOL ASYMMETRY FOR DIGITAL
SIGNALS AT THE INPUT TO THE RF MODULATOR

The CCSDS,

considering

(a) that symbol asymmetry b2 (alsoreferred-to-as-mark-to-spaceratio)results in unwanted spectral I

components in the spacecraft's transmitted RF signal;

(b) that such unwanted spectral components can cause harmful interference to other users of the
frequency band,

(c) that for a wide range of symbol” rates, current technology permits control of the symbol
asymmetry such that these components can be reduced to a level of -60 dBc or lower;

(d) that, in addition to unwanted spectral components, symbol asymmetry results in data power and
matched filter losses which should be minimized;

(e) that rise and fall time of digital circuits sets a limit on achievable symbol asymmetry;
recommends

that the symbol asymmetry " * shall not exceed 0.2 %.

NOTES:
. _ |long symbol — short symbol | .
1. Definition of: Symbol Asymmetry = long symbol + short symbol
2. Symbol asymmetry shall be measured at 50% of the peak-to-peak amplitude point.
3. A symbol is not unambiguously defined in the literature. For purposes of this Recommendation, a symbol shall be

equivalent to:

a bit or an encoded bit or a chip in the case of NRZ waveforms;
half a bit or half an encoded bit or half an encoded chip in the case of Bi-¢ waveforms;
half of the clock cycle for a squarewave subcarrier.
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Earth Stations and Spacecraft

2.6.7B TRANSPONDER TURNAROUND FREQUENCY RATIOS FOR THE 7145 - 7190
MHz AND 31.8 - 32.3 GHz BANDS, CATEGORY B

The CCSDS,

considering

(a) that many Category B space missions will use earth-to-space links in the 7145-7190 MHz band

(b) that many of these space missions require coherency between the earth-to-space and space-to-
earth links for the generation of navigation data;

(c) that for space missions which require coherency, a Transponder Turnaround Frequency Ratio
(TTFR) that provides a maximum number of coherent channels must be defined;

(d) that three turnaround ratios are needed to allow almost full access of the entire 31.8-32.3 GHz

(de)  that for reasons of standardization, of the on-board receiver design, a TTFR should be chosen in
such a way as to conserve 749 as the numerator of the ratio for the 7 GHz uplink / 32 GHz
downlink system *

(ef)  that an odd number is(749) has been selected as the uplink factor (numerator of the TTFR) and

(fg)  that, if the denominator of the TTFR can be factored into small prime numbers, e.g., < 19, then

implemented;

(gh)  that, if the-difference-between-the numerator-and the denominator of the TTFR can be factored
into primenumbe 9 then multinlvine devices—followed hand
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749/3344for Category B missions operating in the 7145-7190 MHz and the 31.8-32.3 GHz
bands-;
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